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1. S^Ai- SAIIAi(£S)_1- 
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1020030011345 ^^>: 2003/3/14 

^l<H<^l^i ^ ^^^^ ^^^1-^ ^^^ol «)]^ S^^lo^S] S£.^ 

^^^^] ^^S7l<:Hl <?^^;^>1- ^7HH ^^>>>^ C^lolE^ijflol^^l- ^^^>^ 

A^<^1 ^ ^^^-i: t^H-S-^It^ 7}^^ 3.^ ^^o^S. <^]^o]^ ^^^^ 

^J^l- nflE^^s).^].^ CJ-;^]; ^ (c) <y^Sl^ ^Ad0.s:?-El ^^^^^^ ^^^^]^] 

S. 4 



25-3 



1020030011345 ^^ '^7.}: 2003/3/14 

ol-g-^ ^^^oiAi«j.i^ ^ {Method and apparatus for 
speech recognition using phone connection information} 

£ 1^ '^^^^91 ^^^o]^^^^o^ z^A^^ X^B^-vfl 

£ 2a ^ £ 2b^ :£ 1<^1 9X'^^^ ^^^a>^ cilojE^nflol^cHl 7^^^^ ^^^^s] o^] , 

£ 4^ ^ ^^A1<:^1611 ic^s. o^^ ^^^^^^^ISI ^^i^ i4B|-Hfl 

:£ 5a ^ £ 5b^ £ 4011 ^^HAi ^vo.^f^ t1|oiBl Hflo] >,oil ^^^^ c^l , ^ 

£ 1^ ^^i^V'd, ^^i^'^^ClD'^lAi^ ^^^<?l^^J-^l«fl -i-A^* -B-g-tb 

^^i^E^^ ^€-^1^1^, #-^^(12)011^-1^ «h#3i)-^<^lAi u]^ 
^^S-'i c|]olBlaflol::i^(i3), ^^Af^ tilolElHflo]>^(14) ^ oiols.cg cllolE-1ti11ol>,(i5) 
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1020030011345 %^ <U^}: 2003/3/14 

7\] ^7]^^, ^o]^ ^^}^ ^^1:^ 9X^1^, 

<9> #^^>^ c]lolEiaflo1>^(l4)oll 7.]^^^ ^^o]^ ^o]'=>\] cut!: ^^^'l^ <=^l7l- 

zi-z]- £ 2a ^ £ 2b<^l 9X^. S. 2a» %2:*>^, S^lol^]- ifl^(21)^ 

^^5^^ •^^[dehaKK]'(21a). ' i^*J-[dehaC) o ] ' (21b) , ' tfl*l--i [dehag] ' (21c) 

^ 'i:fl*j-[dehaO o] '(215)4 i^*J-(22)oll cfltV ^^-S ' rfl*j-[dehaO o ] • (22a)o] -g-«a^>7l 
^^ol 1:7>^*>C1-. t]-^, J£ 2b» %i-S^>Ta, a^H7> •Seat'(23)<?l ^-f 
#^<i [sit](23a):Bf [sip](23b) ^ [sip] (235)^1- •tip'(24)oll i:fl^ ^^^l 
[tip](24a)<:'l 7]^ ^<'^^}7] nfl^-ofl ^^o] «.7>:^s:V4. 
<10> ^A^w.(i2)oflA^ ^7]^ ^^^>^ t11olEiti11ol>,(14)^ 0]-g-^>0^ ia-A!l2f^^^ -f^ 

tl<i^*>^ ^-^^^ 't!:^'. 'i:fl^'. •<^1'<^1 tfl^H ^^^4 ^^^1 
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1020030011345 ^^ <a^>: 2003/3/14 

*1]^^>^ ^^'i [aNNgu](32)^ ^1^^ ^ ^^^^S. ^^7}^^ ^^1(31,33) 

^ ^5^^^>i, tii\^}c^ ^7i\] n^t}^ [eha](35)#, ^]^^ 2.^^ 

^ ^^^o_s. ^^7}^^ ^^'1(34,36)^ ^S^^*>31, 'ol-ofl rfl^ ^^'i(37)# 
. '=>]s^ ^<=>1 ^^^<i<Hl PrCcfl^}- I ^ Pr(ol I cfl«h)^ ol-g:*H 1-^ 

>^7]tb w>5!l- HMM(Hidden Markov Models) 7l^sl ^.^^ o]^ a] 

(coarticulation effects)*^! ^«l^l-7fl ^^St!:^-. ^^IS^^'^o] "y^^^Sl 

^^1 ^^<='ll^i 'U^^^ 2]-z|o^ ^^^1 o. o>qs^., :g.<^^V oi^ 

^^^^ ^"-^^1 ttl-e^- 4€- ^>^^ -^l^ 

S'S^oil <^1B1^ ^-^^^^l ^ ^<=§5l<^<^> t!:cf. ^^'^ -§-^^"?l*H 

S^H^>^ ^^^5)- ^>a-^ ^<=gs:>7l ^s^H S^1<H ^^l<^l^i M-B)-^ ^ 9X 

25-6 



1020030011345 -^^l-: 2003/3/14 

Bl€ ^o]^ m2l-ols.(crossword triphone)^ <^l-§-*>^ i-ilS^-l 

S'HI ^-g-^m «o>^^ ^>-§-m ^ o] ^ ^^oj] z^-z^- cf^ 

1^1 5l 9m ^-g- A] 71^1 ^^#<^1 ^-g-Al7l^ Al-§-^ ;g-f , 

27H^ ^Sj-s:]-^ ^-f <^1# ^ ^ 

nil sell«a<Hl ^^fl-^^ ^ -§-««]<=>> *>^s ^^<^1 ^7l-*>:ii, 91^3^^ ^ 
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1020030011345 ^^ <^7.}: 2003/3/14 

^^^1 ^^^O^ ^^>^ ^VO.o] :g-<^3M ^O. ;g O. S^lojC^ SE- ^A^6\] cfltt 

^^^S7loil ^'i;^!-!- ^7}t}c^ ^^^}^ cfloiE-laflo]^^ ^^^V^ (b) 

<i6> (c) ^711^ HV^^*>7lls.^ ^7] ^-^^Ji* <^l-§-^H ^ 3L;^l<^oil>H ^> 

<17> >^7l Cf^ 7l#^ ^>a*>7l ^5:H ^ <Hl ICF^ ^t^^^S.* ^]-%-^ 

^ SE^ ^^^oll ^7H>J7, 71^ ^±.9]. ^7] ^'i^]-7> ^7m 2^> 

^^1- ol^^><^ ^ a^l^'^l^i ^^7>^tb ^ S;^lcHol]Al 

^ -5-^^ ^^^^ cfl-§-^l^ 7>^t!- S.^ ^^^S. <^1^<^^ ^^i^^^jai- c-flojElallol 
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1020030011345 #^ ^;^V: 2003/3/14 

K7]7} ^7] <^ a^lcHoflA-l nj-^lnl- o.^o^ 

^ S^1^<^1^-1 ^ ^^^^ €^>^ -^^^M ^4- ^fl'^ 

SEfe ^^^<^1 tfl^ ^^S7loll ^^^>» ^7HH ^#A>;5i c^lolBl 

<19> ol^V, M. ^V^o^ ^Alojjofl cfl^l-c^ ^-f-^ S.^^^ ^Ml^>7fl ^d^^>7l^ 

, ^^i^#-^(41), ^Aj}w.(42), c-llolEi«flol>,(43), ^^A>^ c-flolEiafloli 

(44), ^^^jy. ^i^^(45). c-11<5lBltiflol>i(46) ^ ^^"121^(47)5. ol^o^ 

<21> £ 41- ^2:sr>^, ^^l^^«.(41)o1]A-l^ ^*J=^l7l 

^l7l -^4 ^^^^^^-6: 4^ i^^l^^^&l^ M^lo.^ S^efl ^ 
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1020030011345 ^^ <a^>: 2003/3/14 

^ ^^«1B11- ^#tlr^-. ^^^B] ^#ofl^ <a«]:^0.^ ^^ItfjEio] >5^;^>«j-o11^ 

^Ajs] ^^iCvacal tract) ^^^^ ^^^^>J1, ^ ^^sj-l- o]^^]] ^l^q 

(excitation) ^S^^ ^ 5^^:^^ (cepstrum) >««>-g-5]Jl, 

^e<^l^ tl^^ ^"^tl: 4'#«cJ-^^ MFCCCMel Frequency 

Cepstrum Coefficient )7> ^}-%-^7]S. ^r]-. 
<22> ^Aija.(42)ollAi^ ^^'^^ ^^-^^ ^n^-^(45)<='ll 

^^^>^ cll<5lBiwfl<^l^(44) ^ ^<HS-'i olE] till o]^ (46)1- -yrJie:!^ 

^^H ^^ifl^ MB^* ^>y*>Jl Sl^i:!^, ^A^«.(42)ollAi^ ^*j=S'i C-ll 

olE-lHllo]^(43)o^ ^^^^o] cflti]:tuifo]l cfl-g-^V^ <a«H-2.'a tfl E] tifl o] >^(46) 
-£ C^jojE^ ^ ^^^5^1- CijolBl* ^Vo.^>^ cflolE-l till 01^(44)011 

<23> cHolEl-tillol>^(43)^ t-llolElHllol^ol ^^^t-llolElS.^El ^# 

^ ^>-§-^>7> ^^i^iEl-i-^ <^l-§-^>^ n>s^w. ^.^^(Hidden Markov Models) ^ 

<24> ^^A>^ c-iioiEltiiioi^(44)^ ^o.^^7^ ^-g-€ ^1e^«fl<^]= *>:e.s zl- 

S^H<^1 l^s^Voi ^^^S)- ^^Vol ti>cg^ ^0.^7]^ s.^ ^^^>^ C^lolElHllol>;5|.«]. 
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i;^H<^l^i ^ ^^^^ -^^y^H a^l^^i a 

^ cfl*!: i^v^^^ioi] ^^o^ ^7>srl-o^ ^^^Ml ^x:f. 

^l^H^l^i i^M^ ^^^<H1 ^^7>^^ ^ a;^l^<Hl^i ^ ^^si cfl-g-Ai^ 

7>^t!: ^^^S. o]^o]^ ^Hl-W. ^^^^ 

i^>^m ^ S^l<^<^l>^i ^ ^^^^ ^-^S. M-El-'i ^ 

^^0], ^<^l^i ^^^2)-7> <U<^y^^ ^o] o>u|el- fl-^*^! ^^tb ^^1 

^^<^1M-. ^^>^5|- ^^^^ S.^ ^ 

cfs. ^>^o.s ^^^nf. -a-^^-a-^ ^S. 2.^0.5. Al^^>i3^, S^^^^ol ^-§-5] 

Si: ^^^<H1^-1 ^^\+l=f. ^71^1 >qii^> 

» ^71-^1-c^ ^^51^1 -g-i^ ^^^>^^, Si: S^l<H'HlAi ^}7]^ 

^. ^± ^^^^ ^-1^J-^(45)<^1 ^i^^ ^^^ti^ ^A^«-(42)ollAi^ ^-^4^ 
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1020030011345 ^^ "U^}- 2003/3/14 



13.1 ^ 



<26> <a<^s.'S c^ioiE-itiiioi>;(46)^ «]-^-§- ^^^^ c-floiBi-Hfloi^^oii ^^-g. ^^a-s. 

oflAi^ c].ol<g«^] tflt!- cflolE^-l- ol^^>c^ <?i^Sl<H^ «>olzL^ BE 

^ ^^o]zL^ ^^Sn^ cflolEi# ^til*Vcf. c^7]A^, C-llolElHflol>,^ ^ 

t11olEltiflo]>,(43)^ ^^A]-^ ellolE^Hllol>,(445) 
w ^o]s.m cflo]Eli3flol>,(46)# ^S^H el^^«H^(rescoring)^ ^^*>J1, ^ 
^^3.0]^^ ^o]<^S.^B\ ^^71^51- EflZL >^171*>J1, ^^S. ao>^7l# s^H 

<^0]:<\ cfl^H, S^1<H^ ^^l^l^i S^l^lfl^ S.cfl^ 

:^ll;^m*>^. ^^Jl^* ^^l^l^l^ ^ 51^1-. 

<28> <^7lAi, ^^i^#^(41), ^^^U2) ^ ^^^e:|^(47)^ <a<i7]^# 7}^ ^S.^^^ 
, -i-^ CPUCCentral Processing Unit)^ n^-^^^ ^^^^-i] S^ZL^<:>11 

^ ^^S-'S tllolE|tillol^(43)^ ^^^ja ^^1^^(44), ^^A> 
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1020030011345 ^^ <^^7.\: 2003/3/14 

^ DflolE-lHflo]>^(45) ^ oj:«j.^ ^•^S.'S til ^^iBlHfl 0)^(46)^ ^ISLeJoll ^ 

<29> ;^-]^:^(44)<Hl ^-1^^^ S>11<^1^ c^l* u|-^^> 

<30> IS. 1] 
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o]<=>\]^^ ^^^^ ^^^^ '=>]o\] ^-§-S7l7V ^£q-:^l£^ ^>fe ^ S^lcH<^l^i 

:^^^(uM ^-l^t!:^. <^1» ^ iL;^l^<HlAi P>^ini- ^^o:) ^^.^o] - 

-1'^ ^ S^l^<^]^i ^^^^ ^^^ol 't-' 'cj'ol 5]^ ;go. oj. s^^flolo] ^ 

;^><2^- ^^a7l7> <^ ^^<1 [00(1)]^ ^ S^l^H^] ^ 

[n] [mis'?]: ^^SjS^ ^t^-. -^^^^^^S.^ ""i i--*[00(l)n]"ol o} 

[00(l)n]^ ^1^5)13^, «v^A>^ c-11olE^tilloli(44)ofl:£ ^^^>7> o]xi] ^7}^o] 9X 

[00(l)n] ^^^^o^S. ^^^7}^^ ^1^^ ^ ^<^m-. 

t!:^, S 1<^1 9X<^^j ^Til^j:^.^ ^^j-^^^^A] =i(pause)2l -B-?-l- S.^]^}^ 
>^>^^ s^-^l oi ^ s;^lcHS!i. ^ S^H^<H1 ^ 

^^^o] ^v^S^>^l ^^rf. ^^^^^^^]^ 7j-:£ofl re}-e^-Ai q(-^7] 

^^), l(^^>7fl 4=1^ ^-f). 2(7j-^}7fl 41^ ^^tV ^A^S., ^^]^^^<^] 

9t S^H ^>^1^ ^^^<^1 ^ ^ S.^]^ ^^^o] ^e)-xl7fl ^ 

£ 5a ^ £ 5bl: %l-S*>o^ ^^^^}7lS :£ 53* ^S^]-^, a^l^H^V cfl4|- 

(51)<?1 ^-f 'i:flt]-[dehaKK]'(51a), ' tfl-s^[dehaO o (l)] ■ (51b) . ' T:fl*>-i [dehag] ' (51c)<^l 

37>xl ^>^«loi #;tfls:>::L, S^1<H7> cfl*j-(22)<?I ^4- "tfl^J-Ldehao o]'(52a)ole|-^ 
^^-§-1<^l ^^lltbcf. oinl, tfl^(51)5q- n '^^K7]7} ^<a^H 

'tfl^[dehaO 0(1)] '(515)011 i:fl«|]>H^ ^^^i^l ig^o^ A^ig;^]. o^i^ s.^ 
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1020030011345 #^ 2003/3/14 

o o(l)] '(515)32]- t:fl*j-(52)o11 tfltt ^^^1 ' cfl*J-[dehao o ] ' (52a)<^l i^fl^H n^^<=>] 
*Mcf. oisq- ^^7^7} SJ: ^M^i- cfltl: ^^-i-^ 

^ ^7] S. l<HlAiSf ^a^l<Ho] ^^^d\] ^^l^l icj-e|. ;g o.ofl 

£ 5b* %i-^s>^, S^1<H7> •Seat'(53)t[ ^4- [sit] (533)5^1- [sip](53b)olel-^ 2 
7>xl ^v^«iol ^7fl*>ji, S;«1H7> -tip' (54)^ [tip](54a)<^l5l-^ ^^^^1 

4. ^M, iE^l<^<?l 'Seat' (53)^ n ^^K7]7} ^'U^}^] ^^^I [sip(l)](53b) 

£ 5a<^l^is|- n>^7>^l^ #^<i ^^c^l ii£S] <JOiiyc> c^li- '(D'o] 
«-7>^c}. rcj-sl-A-l, •Seaf(53)<Hl tfl^H ^^^^l-S. ^^5^^ ^^^1 [sip(l)] (53b)2f 
'tip'(54)<^1 tflti- [tip](54a)«^l cfl^H 7>^«fl^iq-. ^, ^^<i 

[sip(l)](53b)^ ^ iE;^l<H^ ^^7]- 'b'. 'p'. 'm'9l ^^7V^^>7l nfl^ofl <:^l 

* 1-^ 'down' 5^1-0] 4^ ;^}^fl7V xi]^ ^}^^ ^ 9X^. tl:^, ^^<i [tip](54a)^ ^ 

£ 6^ £ 4'^1 ^A^«.(42)o|lA^ ^#A>^ cllolBlHflol>i(44)5q- ^^^^ 

^i^^(45)l- '^l-g-^H ^^-^4^* ^^*>^ ^^^>^ ^A<=>]^. i 6* 

-cfl^'. -oi's ^5l*><^ ^ S.A]<^<^ tfl^ ^^<i viiE^^a.* ^«S*H 

^ Pr(ol I cflt}-) ^ ^i^^^JB. ;^-1^J-^(45)S.^Bl ^^^^^J^.* <^l-g-*l-<^ 
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% [00(1)]2)- -ufl*}-'^ ^^^6]] ^v^<g [d]o] -izfl^'o^ 

^1 tfl*^ ^v^l [00(1)]5^ •'^l'^ ^^j<^l cfltV ii-^<l[i]^ ^^2]- 'cfl«l-'Sl cfl 

<^l-g-*><^ a^l<H^> ^^s:>7ll <a^^ 7^^, o^ll- 1:^ 107flal ^ 

^^^ttq-. Biis<H^ ^;^l<^lAi^ ^«J-*J= ^^4;^6ilAi -a^^ i07fl^ 

t^nS.:4'=>] ^^l^^l^i ^>-§-tb s.c^^ a^l<H:?V Sej-oj-^ s. 

^o] ^^^] 45000 ^^J-^ *|-^c^lo]E^s, 2^^^ A}^^ *^<H1A^ Sj-;^!- 80^0] 

^^n] 480 ^7}t\]o]B\s. A>-8-*>^cf. ^^oil A>-g-^ ^;g^E-l^ 12^fo:i 

MFCC(Mel Frequency Cepstral Coefficients) T^l^sf oflu-jxl, ols.o^ 
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44 Hflol:iS.o^ 4000 ol=.ol^lo^, PTM(Phonetically-tied Mixture) 

S.^^ ^^^a-iol AV-g-slS^^r^, Es^-o]zi^ oio^^c^ol A}^s]<^r^, A> 

-§-^ ^^1^ 7lA>sq. 11000 ^^>^^^ ^^s- <a^€.t:f. ^71 

^ ^^ofl tflt!: ^^^^^ T=f^ a 2^] HA]^ wVsq- ^cf. 
<38> [K 2] 
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<39> ^71 a 2» #3^^^, ^^<y^l: ^ ^^^^^^<^1 ^ ^^-^l ^tb ^^^> 

sl^^ol^ ^^l^q- «^l-g-^ ^4- 7>^ -f^tl- ^^^^ 7}^^]^ ^o] oj^ 

<40> ^^7]^ ^ avxgo^ ^^lojl^ ^^B^S gl^ ^ $1^ 7l^Pll^lo]l ^^Bl7]- # ^ 

Al^E^jofl o^^|.c^ oi^;g ^ oj^ C-llolEi7> 7] ^^^11- 

^. ^^^^7} ^-i: ^ 9X^ 7l^nfl^lo^ c^lS^ ROM, RAM. CD-ROM. ^>7l ^]]o]^, 
tq^3.. ^c-flolE-l -^o] oJo.ti^^ 7fle)ol i?flolH.(c^ls. ^c>l oiB^uj}^ 

^qa.^ <?1^^ ^^Ei Aj^E^ol] ^^Slo^, ^Al-Hj-A] 
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O.S. ^^B\7} ^ 9X^ 3.B.7} 7^^^S\J1 ^ ojc^-. H^Jl ^ ^^^^ 

7l <y( functional) SSZL^, ^ 3.^ ^ ^^^o] 

<41> «>sq. ^o] ^ ^Vi^ofl U^S.^, Aiti.^^ = o^ ^7].u|- ^5|.ojo] ^-g- 

7>^*H, oi-g-^yc^ ^^^tb a^H^ ^17^^ ^ 9X^E.s. 91 

*j=^^m ^ 9X:n., 91^ >^>-§-*M ^7] nfl^oil ci^xg 321-^611 

<42> o]m'§.S. ^^M.^ 7l<ii^M ^0_^S. ^^A>^ t-llolBlBllol>,o^ 37] ^ 
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